intervention, keeping in mind that the initial treatment should also be the definitive one.
GEnEral ConSIDEraTIonS FraCTUrE TypES
Fractures can be divided in sufficiently stable or unstable fractures. regarding the anatomical localization they can be divided in dia-or metaphyseal and articular ones.
InTroDUCTIon
Injuries of the skeleton are extremely frequent in childhood due to the impulsive character of children. one out of seven children visiting the emergency department has a fracture.
The knowledge of the immature skeleton is a must for every paediatric surgeon dealing with fractures in childhood. Growth itself and different physical qualities of the skeleton are the main differences between a child and an adult. The potential for adaptation is much higher in the immature bone, however, it is also more vulnerable than the mature one. Fractures of immature bones could result in growth acceleration or growth restriction inducing deformity problems. luckily enough fractures in children heal rapidly depending on the child's age and deformity direction, remodelling with correction of nearly all angular malunions is possible. The growth plate or epiphysis of the immature skeleton is where the attention of the paediatric surgeon should be drawn. The epiphysis is the primary centre for bone growth and is divided into two functional zones: the growth zone and the matrix formation zone. The growth zone is involved in longitudinal and circumferential bone growth, whereas the epiphysis responds to compression or tension stimuli. The most rapid structural changes occur in the metaphysis where primary trabeculae are produced. The circumferential growth of the diaphysis is described as an appositional bone formation whereas the medullary cavity is enlarged.
The factor growth, a privilege of the child's bone enables a reduction or even a correction of angular deformities by selective absorption or apposition of bone mass, possibly driven by compression and tension forces. never the less an exact evaluation of the fracture is inevitable with appropriate therapeutic The clinical picture is very important as X-ray in children does not necessarily show the fracture. an X-ray should provide the desired information and only if there is a therapeutically consequence. X-ray in two levels is mandatory, whereas the proximal and distal joints should be also visible. X-ray of the contra lateral extremity is obsolete. Keep in mind that on the X-ray of a child's joint this shows bigger than in reality as around the epiphysis the cartilage is thick.
prInCIplES oF ConSErvaTIvE TrEaTMEnT

Closed reduction
Closed reduction is nowadays mainly used for the upper extremities and should be always carried out under anaesthesia (local or general). Whilst the child is in supine position at the side border of the table, the forearm is extended using finger traps. The elbow is in 90° flexion and a counter-weight is placed over the humerus for 20-30 min. a reduction follows by a manoeuvre repeating the fracture mechanism and trying to spread the interosseous membrane. after X-ray control, a plaster is applied.
Extension treatment
Extension treatment decreased significantly as surgical procedures have been adapted for children reducing the hospitalization significantly. Extensions are indicated only for femur fractures in newborns and children under the age of 3 years, mostly as overhead -extension. The children have to be given sufficient analgesia and sedation. primarily the healthy leg is stuck with plaster on full leg length. The plaster on the affected leg is placed distal of the fracture in order to achieve traction. Both legs are fixed on the over-head arch so that the buttocks of the child do not have contact with the mattress.
Plaster cast wedging
plaster cast wedging is indicated for treatment of a remaining angulation of an un-dislocated fracture after fracture stabilisation without reduction. Wedging should be performed at least one week after the trauma as soon as swelling and pain have disappeared. The plaster is cut at the deepest point of the concavity of the deformity and the bone moved to the right position by placing the wedge in the cut.
prInCIplES oF SUrGICal TrEaTMEnT
Semi-open reduction
Semi-open reduction is indicated for partial or total unstable dislocated fractures which can be reduced and closed definitively. a closed reduction is performed under sterile conditions as described above followed by percutaneous K-wire fixation and immobilisation with a plaster splint.
Kirschner wires
Kirschner wires (K-wires) osteosynthesis is indicated for retraction of reduced metaphyseal limb fractures as well as fractures of the hand and foot. They are not suitable for stabilisation of diaphyseal fractures. Kwires should be preferably inserted percutaneously in order to remove them without anaesthesia. The crossing points of the K-wires should be proximal to the fracture line and should penetrate the opposite cortex. In case the epiphysis has to be crossed, repeated attempts should be avoided and thinner Kwires should be preferred. The infection risk is reduced by daily care of the pins with antiseptic agents. K-wires can be removed after 3-4 weeks. 
External fixator osteosynthesis
External fixator osteosynthesis (monotube / tubular system / circular frame etc.) is indicated in cases of comminuted femur, tibia, forearm fractures, in older children, polytrauma, and long spiral fractures. a closed reduction should be attempted either using an extension table or if feasible without one. an imaging intensifier is necessary in order to place the Schanz screws on both ends of the fracture, depending on the system used, i.e. in the monotube system, the entry points are predefined. When using the frame system, one entry point should be near the fracture, the other in a distance. reduction is performed with all clamps open and then fixed. Daily care of the pins reduces the infection risk.
Elastic Stable Intramedullary Nailing
Elastic Stable Intramedullary nailing (ESIn) is a minimal invasive, movement stable and partial weight bearing system that enables the retraction of transverse, oblique and short spiral, diaphyseal fractures in children (3-15 years old) using intramedullary special elastic nails. See special chapter below.
Screw osteosynthesis
Screw osteosynthesis is indicated in cases of articular and periarticular fractures, Salter Harris II fractures, mainly in the distal tibia and femur and femoral neck fractures. nowadays the screws are self drilling, self taping and cannulated so that the implantation has become easy. The limb is positioned directly on the intensifier and then rotated so that the fracture line is visible in the ap-view. a guide wire is placed on the fragment parallel to the intensifier, which is then drilled into the bone across the contra lateral cortex. The cannulated screw at the appropriate length is placed then over the guide wire and tightened. The indications for a joint puncture are a posttraumatic hemarthros (not before 24 hrs) and suspicion for infection. The puncture should be performed under local anaesthesia or after application of anaesthetic cream. For the knee it is recommended to make the puncture in the lateral -proximal recess. For the hip the puncture could be performed either from lateral or from anterior under consideration of the artery / nerve or according to the medial (ludloff) approach.
Elastic Stable Intramedullary Nailing
Elastic Stable Intramedullary nailing (ESIn treatment) is nowadays the golden standard for nearly all shaft fractures in children and adolescents. 
Method principles
The flexible intramedullary nails provide a sufficient stability and enable the child to perform early movements with partial weight bearing. The main indications for ESIn are transverse, oblique and short diaphyseal fractures of the limbs of children. In addition the minimal invasive character of this method, with less damage of the structures at the fracture site, supports rapid healing with stimulation of periosteal and endosteal callus growth. This method enables micro motion at the fracture site, resulting in a shorter consolidation and remodelling of the bone.
Biomechanics
The basic idea of ESIn fixation is the so called 3-point contact. This is achieved by precontouring the nails having one point at the enter site, one at the inner cortex at the fracture site and one at the tip of the nail, which is anchored in the metaphysis. In most of the cases two identical nails (diameter and precontoure) are inserted opposite each other, creating an oval intramedullary construction at the fracture site. Both tips of the nail have to be sufficiently anchored in their respective proximal and distal metaphysis enabling alignment. axial as well as translational stability is achieved when a long inner cortical contact is present. rotational stability is assured when the tips of both nails are well anchored. See Fig. 2 . Method (Fig. 3) In cases of lower limb fractures, children less than 8 years of age are fixed on a standard table, children older than 8 years are fixed on a fracture table. Depending on the type of fracture a decision on the direction of nailing is taken. Either the retrograde tech-nique is applied as in most of the cases or the antegrade technique. after a preliminary reduction using the image intensifier the nail entry point is marked about 2-3 cm proximal to the epiphysis. a skin incision is performed about 3-4 cm distal of the planed entry point on the bone. The bone is palpated and the near cortex is penetrated with an awl which is held in a vertical position to the bone, until it is anchored to the cortex. Then the awl is lowered at an angle of about 10° and pushed through the medullary channel. The nails are then selected using the rule: one third of the narrowest diameter of the medullary channel. The nails are then bent in the same way over the length of the bone whereas the maximum bending point has to correspond to the fracture level. The first nail is driven to the fracture level. In a similar way the contralateral side of the bone is dissected and the second nail is inserted up to the fracture level. The fracture is reduced under X-ray control. accordingly, the nail, which seems to easily pass the fracture, is driven forward first, pulling most effectively the proximal fragment into alignment. This nail should be advanced into the proximal fragment only so far as to ensure reduction. The second nail follows in the same manner. Both nails are then advanced to the proximal epiphysis, avoiding its injury. The nails are cut to length, leaving enough nail out of the bone in order to retract it later considering however that long ends induce soft tissue and skin irritation.
End cups
In cases where the axial stability is not ensured end caps should be used. Their use prevents shortening of the bone and an excellent protection of the soft tissues. In special cases, where closed reduction is difficult the joy-stick technique can be applied. a temporary K-wire is inserted into the proximal and distal fragments. The wires can then be used as joy sticks for fracture reduction, whereas a better control of the proximal fragment can be achieved.
GUIDElInES For THE FraCTUrE IMMoBIlISaTIon
In CHIlDHooD note that time needed for healing of metaphyseal fractures is about half the time for diaphyseal fractures, whereas diaphyseal transverse fractures heal slower than diaphyseal oblique fractures.
FraCTUrES oF THE UppEr lIMBS GlEnoHUMEral JoInT DISloCaTIon
This is a rare situation in infants and young children, although dislocations have been described as a birth injury. The shoulder joint capsule possesses a certain degree of intrinsic laxity allowing displacement during stress. In most of the cases the humerus is most likely fractured through the epiphysis. Classification becomes more complicated when the joint and the displacement of the distal fragment is considered. Diaphyseal forearm fractures are common in children at all ages. They may vary from pure bowing to greenstick or even to a complete fracture with or without dislocation, including fractures of both bones at the same or different levels, isolated radius frac-ture, radius and/or ulna bowing and ulna fracture combined with radius bowing or vice versa. The Galeazzi fracture represents a special form whereas a distal radius fracture is combined with a distal radioulnar joint dislocation. The capital femoral and trochanteric epiphyses are connected with cartilage, running along the poster superior femoral neck. The development of the femo-ral neck may be seriously impaired after femoral neck fracture, especially if the vessels are damaged, resulting in femoral head necrosis. These are very rare fractures in children and occur mostly after height energy trauma with hemarthros as an indirect sign. The X-ray is difficult to interpret and osteochondral fragments, "flake fractures", should be looked for. They are one of the most common fractures of the lower limb in children. However, the fractures vary considerably according to the child's age and the injury mechanism. Spiral tibial fractures with an intact fibula are typical for infants and young children.
Complete fractures of the tibia and fibula are unstable and have rotational failures. Toddler fractures with bowing of the fibula or (more rare) of the tibia are special types. Articular fractures (Salter Harris III and IV). 
Morphology
FraCTUrES oF THE FooT
Fractures of the talus and the calcaneus are rare in childhood, whereas fractures of the metatarsals, especially the first or fifth are more frequent. Symptomatic accessory bones make diagnosis difficult. Fractures of the foot.
Fracture
Therapy Immobilisation
